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@ Method and apparatus for transmitting video signals.

@ In transmitting, for example, by recording and
reproducing, fields of video signals each having a
core portion and side portions adjacent to such core
portion and comprised of luminance and chromin-
ance signals, the luminance signal which is desirably
frequency modulated (6) and the chrominance signal
which is desirably frequency converted (10) to a
lower frequency band are combined and transmitted

gor recorded during the core portion of each field to -
provide a display of increased aspect ratio, and the

L) chrominance signal is decoded (14) into color dif-
ference signals which are time-compressed (16) and
then frequency modulated (6) prior to being transmit-
ted or recorded during the side portions of each field

Rfor enhancing the color of the displayed picture.
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METHOD AND APPARATUS FOR TRANSMITTING VIDEO SIGNALS

BACKGROUND OF THE INVENTION

Field gi the Invention

This invention relates generally to the transmit-
ting of video signals, and more particularly is di-
rected fo video signal transmitting methods and
apparatus suitable for application to video record-
ing systems employing various types of record
media, such as, magnetic tape, as in video tape
recorders (VTRs), optical video disks, or magnetic
disks for the recording of still pictures, and also
suitable for application to video transmitting sys-
tems, such as, cable television (CATV) and wire-
less broadcasting systems.

DESCRIPTION OF THE PRIOR ART

" High definition television (HDTV) broadcasting
has been recently developed and, in connection
therewith, it is desired to provide the appearance of
a wide screen display by horizontally enlarging the
aspect ratio of the picture screen from the existing
4:3 aspect ratio to a proposed 5:3 or 16:9 aspect
ratio. Further, in the area of video tape recorders,
the present trend is to increase the frequency band
of the recorded luminance signal, for example,
from 3 MHz to 5 to 6 MHz, as in the case of the
existing 8mm video tape recorders. Moreover, in
the field of improved definition (ID) television
broadcasting, it is now proposed fo increase the
vertical resolution by providing adaptive interpola-
tion between adjacent fields or lines.

However, all of the above measures for improv-
ing the visual characteristics of a video picture
have no bearing on the quality of the color thereof
or of the associated audio or sound.

OBJECTS AND SUMMARY OF THE INVENTION

Accordingly, it is an object of the present in-
vention to provide an improved method and ap-
paratus for transmitting a video signal and by which
the quality of the color of the corresponding video
picture and/or of the associated audio can be im-
proved.

More specifically, it is an object of the present
invention to provide an improved method and ap-
paratus for fransmitting a video signal so as fo
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provide the resulting display on the picture screen
of a television receiver with an increased aspect
ratio in the horizontal direction.

It is another object of the present invention to
provide an improved method and apparatus for
transmitting a video signal, as aforesaid, and by
which an increased frequency band is available for
the transmission of a carrier chrominance signal
and/or an audio signal.

In accordance with an aspect of the present
invention, a method of transmitting fields of video
signals having a core portion and side portions
adjacent to the core portion and being composed
of a luminance signal and a chrominance signal,
comprises the steps of transmitting the luminance
signal and the chrominance signal during the core
portion of the video signal in each of the fields, and
fransmitting additional related signals, such as,
color-difference signals and/or audio signals, during
the remaining side portions of the video signal in
each of the fields.

In accordance with another aspect of the inven-
tion, a method of recording video signals com-
prised of luminance and chrominance signals: and
arranged in successive fields each having a core
portion and side portions adjacent to the core por-
tion, comprises the steps of frequency modulating
the luminance signal during the core portion of
each field, frequency converting the chrominance
signal to a lower frequency band during the core
portion of each field, adding together the frequency
modulated luminance signal and frequency con-
verted chrominance signal to provide a combined
signal, recording the combined signal during the
core portion of each field, decoding the chromin-
ance signal so as to obtain color difference signals,
time-compressing the color difference signals, fre-
quency modulating the time-compressed color dif-
ference signals, and recording the frequency mod-
ulated, time-compressed color difference signals
during the side portions of each field.

In accordance with still another aspect of this
invention, a method of reproducing video signals
recorded, as aforesaid, comprises reproducing the
recorded combined signal and frequency modu-
lated, time-compressed color difference signals to
provide a reproduced signal, separating the fre-
quency modulated luminance signal and the fre-
guency converted chrominance signal from the
combined signal in the reproduced signal, de-
modulating the separated frequency modulated lu-
minance signal and the frequency modulated time-
compressed color difference signals which con-
stitute the reproduced signal during the side por-
tions of each field, frequency reconverting the sep-
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arated frequency converted chrominance signal,
time-expanding the demodulated time-compressed
color difference signals, and encoding the time-
expanded color difference signals to reconstitute
the chrominance signal.

In accordance with still another aspect of this
invention, apparatus for transmitting fields of video
signals having a core portion and side portions
adjacent to the core portion and composed of a
luminance signal and a chrominance signal, com-
prises a luminance signal input terminal for receiv-
ing the luminance signal, a chrominance signal
input terminal for receiving the chrominance signal,
frequency modulating means, frequency converting
means for converting the chrominance signal to a
lower frequency band, decoding means connected
to the chrominance signal input terminal for decod-
ing the chrominance signal to color difference sig-
nals, time-compressing means for time-compress-
ing the color difference signals, first switching
means connected to the luminance signal input
terminal and the time-compressing means for se-
lectively supplying the luminance signal and the
output of the time-compressing means to the fre-
quency modulating means, second switching
means for supplying the chrominance signal from
the respective input terminal to the frequency con-
verting means, and adding means for adding the
outputs of the frequency modulating means and
the frequency converting means to form a transmit-
ted signal which, for example, is supplied to a
recording head, the first and second switching
means being controlled so as to select the lu-
" minance signal and the chrominance signal, re-
spectively, during the core portion of each field of
the video signals and to select the output of the
time-compressing means only during the side por-
tions of each field.

in accordance with yet another aspect of this
invention, an apparatus for reproducing video sig-
nals which have been recorded, as aforesaid, fur-
ther comprises low pass filter means for separating
the frequency converted chrominance signal from
the output of a reproducing head, frequency recon-
verting means for reconverting the separated fre-
quency converted chrominance signal to an original
frequency band, a first chrominance signal output
terminal connected with an output of the frequency
reconverting means, high-pass filter means for sep-
arating the frequency modulated luminance signal
from the output of the reproducing head, de-
modulating means connected with the high-pass
filter means for demodulating the fuminance signal
separated by the latter from the output of the
reproducing head, third switching means for selec-
tively supplying the output of the reproducing head
to the high-pass filter means and directly to the
demodulating means, a luminance signal output
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terminal, time-expanding means, fourth switching
means for selectively supplying the output of the
demodulating means to the luminance signal output
terminal and the time-expanding means, the third
and fourth switching means being controlled so
that, during the core portion of each field, the third
and fourth switching means select the high-pass
filter means and the luminance signal output termi-
nal, respectively, and, during the side portions of
each field, the third and fourth switching means
select the demodulating means and the time-ex-
panding means, respectively, 2 broad-band
chrominance signal output terminal, and encoder
means connected between the time-expanding
means and the broad-band chrominance signal out-
put terminal for encoding time-expanded color dif-
ference signals received during the side portions of
each field and reconstituting the chrominance sig-
nal therefrom.

The above, and other objects, features and
advantages of the invention, will be apparent in the
following detailed description of a preferred em-
bodiment of the invention when read in conjunction
with the accompanying drawings in which the same
reference numerals are employed to identify cor-
responding parts in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are schematic representa-
tions of video picture screens to which reference
will be made in explaining a principle of the
present invention;

Fig. 2 is a block diagram of the recording
section of a VTR according to an embodiment of
the present invention;

Fig. 3 is a block diagram of the reproducing
section of the VTR having the recording section
shown on Fig. 2; and

Figs. 4A and 4B are schematic diagrams to
which reference will be made in explaining the
operation of the VTR of Figs. 2 and 3.

DETAILED DESCRIPTION OF A PREFERRED EM-
BODIMENT

Referring to the drawings in detail, and initially
to Fig. 1A thereof, it will be seen that, in the case
of the NTSC system, if the aspect ratio of the
effective area of the picture screen is changed
from the present standard aspect ratio of 4:3 to the
aspect ratio 16:9, and the width of the effective
area of the picture screen is assumed to be 1.0 in
both instances, then the height of the effective area
of the picture screen will be 0.75 for the aspect
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ratio of 4:3 and 0.563 for the aspect ratio of 16:9. In
such case, the portion of the video signal cor-
responding to the display having the height 0.563
may be referred to as a core portion (CORE) of a
field of the video signal. Each such core portion of
the video signal may be conventionally recorded
on a record medium, for example, a magnetic tape,
with the luminance signal of the video signal being
frequency-modulated and the carrier chrominance
signal of the video signal being frequency con-
verted to a relatively lower frequency band, as in
existing VTRs. However, the remaining portions of
the video signal corresponding to the parts of the
original picture screen appearing at the top and
botiom of the core portion and each having a
height of 0.0935, that is, 1/2 (0.75 - 0.563) are
extraneous in the case of the wide picture screen
having the aspect ratic of 16:9. Although such
extraneous portions of the video signal appear at
the top and bottom of the core portion in the
illustration of the picture screen on Fig. 1A, such
extraneous portions of the video signal occur at the
opposite sides of the core portion in the line se-
quential video signal, and thus will be referred to as
side portions (SIDE).

Generally, in accordance with an embodiment
of this invention, the carrier chrominance signal of
the video signal for the core portion CORE of each
field is decoded to provide color difference signals
R - Y and B - Y, and these color difference signals
R -Y and B - Y are time-compressed so as to be
recordable on the magnetic tape or otherwise
transmitted in lieu of the side portions SIDE. In the
example shown on Fig. 1A, the time-compressing
ratio for the color difference signals R - Y and B -Y
would be 0.33, that is, 0.187/0.563, which is the
ratio of the combined height of the parts of the
screen corresponding to the side portions SIDE to
the height of the part of the screen corresponding
to the core portion CORE, in the line sequential
scanning system. Thus, if the total transmission
band is, for example, 5 MHz, a transmission band
of 1.66 MHz is obtained for the color difference
signals.

Since the video signal, or more properly a
combined signal constituted by the frequency-mod-
ulated luminance signal and the low-frequency-con-
verted chrominance signal, is recorded in a con-
ventional manner in the core portion, and may be
reproduced also in a conventional manner, the re-
cording and reproducing, or other transmission of a
video signal in accordance with the present inven-
tion, as generally described above, is compatible
with existing systems. In the case of a television
receiver or monitor having a picture screen with the
presently standardized aspect ratio of 4:3, the parts
of such picture screen identified as side portions
SIDE and appearing at the top and bottom of the
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core portion CORE on Fig. 1A may be suitably
masked so that the signal transmitted during such
side portions of each field will not disturb the
appearance of the displayed picture.

Further, with reference to the transmission of
the color difference signals R - Y and B - Y during
the side portions SIDE of each field, such color
difference signals R - Y and B - Y may be al-
ternated at every line or horizontal period H in the
line-sequential system, or the color difference sig-
nals R - Y and B - Y may be both transmitted in
each horizontal period, in which case the frequency
band is divided in half. it is also possible to employ
a combination of a field sequential system and the
line sequential system. In such case, the order of
the color difference signals R - Y and B - Y may be
changed or reversed at every field so as to avoid
deterioration of the vertical resolution of a still pic-
ture by the field interpolation. Furthermore, the
frequency band of the color difference signals can
be expanded to the vertical blanking portion of the
video signal. In such case, a television picture fube
may be provided with a horizontally expanded
screen having an aspect ratio of 16:9, for example,
as shown on Fig. 1B.

The application of the present invention to a
video tape recorder will now be more specifically
described with reference to Figs. 2 and 3 which
respectively show the recording and reproducing
sections thereof. It will be seen in Fig. 2 that a
luminance signal Y and a carrier chrominance sig-
nal C, for example, from a camera, are supplied to
input terminals 1 and 2, respectively. The lumi-
nance signal Y is supplied from the input terminal 1
to a delay circuit 3 having a delay time of one field.
The thus delayed luminance signal is applied to a
fixed contact 4a of a switching circuit 4 so that,
when the latier is engaged with its contact 4a, the
delayed luminance signal is supplied through
switching circuit 4 to a pre-emphasizing circuit 5 in
which its high band is suitably emphasized. The
pre-emphasized luminance signal is supplied to a
FM moduiator 6 in which it is frequency-modulated
and then applied to one input of an adder 7.

The carrier chrominance signal C is supplied
from the input terminal 2 to a delay circuit 8 which
also has a delay time of one field so that the carrier
chrominance signal will coincide, in time, with the
luminance signal issuing from the delay circuit 3.
The delayed chrominance signal is supplied from
the circuit 8 to a fixed contact 9a of a switching
circuit 9 which, when it engages its contact 9a,
supplies the delayed chrominance signal to a low
frequency converting circuit 10 in which the
chrominance signal is frequency-converted to a
signal having a suitably low frequency, for exam-
ple, 688 kHz in the case of the NTSC system. The
resuiting frequency converted chrominance signal
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is supplied to another input of the adder 7 so that
the FM luminance signal from the modulator 6 and
the low-frequency-converted carrier chrominance
signal from the circuit are mixed or combined in
the adder 7. The mixed or combined signal ob-
tained at the output of the adder 7 is supplied
through a recording amplifier 11 to a magnetic
head 12, for example of a VTR, for recording by
the head 12 in a core portion of a slant track on a
magnetic tape 13. The signal thus recorded on the
tape 13 corresponds to a video signal representing
the core portion of the picture screen shown on
Fig. 1A, and is recorded in a conventional manner.

The carrier chrominance signal C applied to
the input terminal 2 is also supplied therefrom to a
decoder 14 in which the carrier chrominance signal
is decoded to provide color difference signals R - Y
and B - Y which are applied to fixed contacts 15a
and 15b, respectively, of a switching circuit 15. The
switching circuit 15 alternately engages its contacts
15a and 15b, for example, the switching circuit 15
is changed-over at every horizontal line period, so
as to alternately supply the color-difference signals
R-Yand B - Y to a time-base compressing circuit
16. Thus, the color difference signals R- Y and B -
Y are time-compressed at every horizontal period
in a line sequential manner by the circuit 16 which,
for the previously described example, has a time-
compressing ratio of 0.33. The resulting time-com-~
pressed color difference signals are supplied from
the circuit 16 to another fixed contact 4b of the
switching circuit 4 so that, when the latier is
changed-over to engage its contact: 4b, the time-
compressed color difference signals R - Y and B -
Y are supplied to the pre-emphasizing circuit 5 in
which the high band thereof is emphasized, as
previously described with reference to the lumi-
nance signal. Further, the pre-emphasized color
difference signals are supplied from the circuit 5 to
the FM modulator 8, and the resulting frequency-
modulated color difference signals from the
modulator 6 are supplied through the adder 7 and
the recording amplifier 11 to the head 12 for re-
cording by the latter on the magnetic tape 13. The
switching circuit 9 is operated in ganged relation
with the switching circuit 4 so that, when the
switching circuit 4 is made to engage its contact
4b, the switching circuit 9 disengages its contact
9a and engages an open contact 9b for interrupting
the application of the carrier chrominance signal to
the low-frequency-converting circuit 10.

It will be appreciated that the ganged switching
circuits 4 and 9 are suitably operated to engage
their respective fixed contacts 4a and 9a during the
time in each field of the video signals correspond-
ing to the core portion CORE of the picture screen,
and the switching circuits 4 and 9 are changed-
over to engage their respective fixed contacts 4b
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and 9b during the time in each field corresponding
to the side portions SIDE of the picture screen.
Thus, in applying the embodiment of the present
invention shown in Fig. 2 to a VTR, the frequency
modulated, time-compressed color difference sig-
nals are supplied to the magnetic head 12 for
recording by the latter at end portions of the slant
tracks on the magnetic tape 13 during the times in
each field which correspond to the side portions
SIDE, of the picture screen shown on Fig. 1A.

The signal thus recorded on the magnetic tape
13 is reproduced by the circuit arrangement shown
in Fig. 3, and in which the output of the magnetic
head 12, when operating to reproduce the signal
recorded on the tape 13, is applied to a switching
circuit 17 which is suitably made to alternatively
engage its fixed contacts 17a and 17b during the
times when the head 12 is reproducing signals
corresponding to the core portion CORE and the
side portions SIDE, respectively. When the mag-
netic head 12 is scanning a recorded signal cor-
responding to the core portion CORE, the video
signal reproduced from the magnetic tape 13 by
the magnetic head 12 is supplied through the
switching circuit 17 engaging its contact 17a to a
high-pass filter 18 by which the FM luminance
signal is separated therefrom and supplied to a
frequency demodulator 20. The resulting demodu-
lated luminance signal is supplied from the de-
modulator 20 through a de-emphasizing circuit 21
to a switching circuit 22 which is suitably operated
in ganged relation with the switching circuit 17 for
alternatively engaging fixed contacts 22a and 22b.
Thus, when switching circuit 17 engages its fixed
contact 17a for supplying the reproduced video
signal corresponding to the core portion to the
high-pass filter 18, the switching circuit 22 similarly
engages its contact 22a for supplying the de-em-
phasized luminance signal through a delay circuit
23 having a delay time of one field to a reproduced
juminance signal output terminal 24,

The output of the magnetic head 12 in its
reproducing mode is also shown to be connected
to a low pass filter 19 by which the low-frequency-
converted carrier chrominance signal is separated
from the video signal reproduced by the magnetic
head 12 during the time corresponding to the core
portion of each field. The low-frequency-converted
chrominance signal obtained at the output of the
low-pass filter 19 is supplied to a frequency con-
verting circuit 25 in which the reproduced carrier
chrominance signal is reconverted to its original
carrier froquency, for example, to 3.58 MHz in the

case of the NTSC system. The resuiting carrier

chrominance signal from the frequency converting
circuit 25 is supplied through a delay circuit 23A
having a delay time of one field to a carrier
chrominance signal output terminal 26 so that the
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signals provided at the output terminals 24 and 26
represent the luminance signal and the carrier
chrominance signal for the core portion of the
picture screen shown on Fig. 1A,

On the other hand, during each time when the
magnetic head 12 is scanning a portion of the
magnetic tape 13 on which a signal corresponding
to the side portions SIDE of the picture screen on
Fig. 1A is recorded, the switching circuit 17 en-
gages its fixed contact 17b with the result that the
time-compressed, frequency modulated color dif-
ference signals then being reproduced by the head
12 are supplied to the frequency demodulator 20.
The resulting demodulated time-compressed color
difference signals are supplied through the de-
emphasizing circuit 21 fo the switching circuit 22
which, by reason of iis gang relation with the
switching circuit 17, engages its fixed contact 22b
and thereby supplies the time-compressed color
difference signals to a switching circuit 27 having
fixed contacts 27a and 27b which are alternately
engaged at the same change-over rate as is used
for the switching circuit 15 in Fig. 2. In other words,
the switching circuit 27 is suitably changed-over,
for example, at every horizontal or line period, so
that it engages the contacts 27a and 27b during
the intervals when the time-compressed color dif-
ference signals R - Y and B - Y, respectively, are
being supplied to the switching circuit 27. The
contacts 27a and 27b are shown to be connected
with time base-expanding circuits 28 and 29, re-
spectively, which are thus operative to generate
time-expanded color difference signals R -Y and B
- Y, respectively. These color difference signals R -
Y and B - Y are supplied from circuits 28 and 29 to
an encoder 30 which produces therefrom a broad
band carrier chrominance signal supplied to an
output terminail 31.

The relationship between an original video sig-
nal, for example, as delivered from a standard
video camera, and represented on Fig. 4A, and a
signal recorded on a magnetic tape in accordance
with the present invention, and represented on Fig.
4B will now be further described. The side portions
of each field of the original video signal are omit-
ted, and the luminance signal Y and the carrier
chrominance signal C are extracted from the video
signal for the core portion CORE of Fig. 4A and are
frequency modulated and low-frequency-converted,
respectively, as is conventional, for recording on
the portion of the magnsetic tape corresponding to
the core portion of a field of a picture to be
reproduced therefrom. Further, the carrier chromin-
ance signal C is exiracted from the core portion of
the original signal shown on Fig. 4A and is distrib-
uted and time-compressed for recording on por-
tions of the magnetic tape corresponding to side
portions of a field of the reproduced picture, as
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indicated at C on Fig. 4B.

It will be appreciated that, in the embodiment
of the present invention described above, when the
video signal is recorded and/or reproduced so as 1o
provide a horizontally-expanded aspect ratio to the
corresponding displayed picture, the time-com-
pressed carrier chrominance signai, for example, in
the form the color difference signals R - Y and B -
Y, is recorded in and/or reproduced from portions
of the tape which are along side the tape portion in
which the video signal for the core portion of the
picture with a horizontally-expanded aspect ratio is
recorded. Therefore, the aspect ratio of the piciure
screen is expanded horizontally and, at the same
time, the frequency band of the carrier chromin-
ance signal is enlarged or improved.

In the above described embodiment of the
invention, delay circuits, for example, in the form of
field memories, are employed for delaying the sig-
nal for the core portion by one field relative to the
signal for the side portions in order to maich the
fimings of the luminance and carrier chrominance
signals. However, similar matching of the timings of
such signals, when recorded and reproduced in a
helical scan VTR with rotary heads, can be
achieved by employing separate heads for the core
portions and the side portions which are at different
heights, that is, different positions measured in the
direction parallel to the axis of rotation of the rotary
heads. Further, the carrier chrominance signal may
be inserted into a vertical blanking period. Further,
if a drop-out or excessive noise occurs in the side
portions, the corresponding carrier chrominance
signal may be replaced by the carrier chrominance
signal of the core portion. Moreover, a color burst
signal similar to that in the core portion may be
inserted into the side portions. An ID (identification)
signal may be added at the beginning of each side
portion for identifying the latter as such and, in
response to that ID signal, the output at the lu-
minance signal output terminal 24 of the VTR may
be muted for excluding side portion information
therefrom.

Although the invention is described above as
being applied to a video tape recorder (VIR), it is
to be appreciated that the invention is not limited
thereto and may also be applied to the recording of
video on other media, such as, optical video disks,
and magnetic disks for still pictures (MAVICA,
trademark) and the like. Further, the present inven-
tion can be suitably employed in video transmitting
systems, such as, cable television systems (CATV)
and wireless broadcasting systems, in which case,
a color subcarrier according to the NTSC system
may be inserted into the interval of the core por-
tion.

Furthermore, when it is deemed more impor-
tant to improve the quality of the recorded and
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reproduced, or otherwise transmitted sound rather
than enhancing the color of the displayed picture,
the core portion is again utilized for conventionally
recording the color video signal, and the side por-
tions are utilized as intervals in which a pulse code
modulated (PCM) audio signal is recorded or trans-
mitted. Such recording of the audio signal in the
side portions for improving the quality of the repro-
duced sound is particularly advantageous in the
case of video disks.

Since the signal recorded and reproduced or
transmitted in accordance with the present inven-
tion is to be displayed by a television receiver
having a horizontally expanded picture screen with
the aspect ratio of 16:9, the recorded or transmitted
signal desirably includes an ID signal which in-
dicates whether the signal arriving at the television
receiver has a 4:3 aspect ratio or a 16:9 aspect
ratio, whereupon the deflection system and/or the
signal processing system of the television receiver
is automatically switched in response to the de-
tected ID signal so as to accommodate the respec-
tive aspect ratio.

By way of summary, it is noted that, in accor-
dance with the present invention, when a video
.signal is recorded or transmitted so as to have an
aspect ratio that is different from the standard
aspect ratio, the carrier chrominance signal or the
audio signal is time base-compressed and record-
ed or transmitted in intervals corresponding to
omitted side portions adjacent to a core portion of
each field of the video signal which is to be dis-
played with the different aspect ratio, whereby the
picture screen can be horizontally expanded and
the frequency band of the carrier chrominance sig-
nal or of the audio signal can be improved or
widened.

Although a preferred embodiment of the inven-
tion has been described in detail herein with refer-
ence to the accompanying drawings, it is to be
understood that the present invention is not limited
to that precise embodiment, and that many
changes and modifications can be effected therein
by one skilled in the art without departing from the
scope or spirit of the invention as defined in the
appended claims.

Claims

1. A method of transmitting fields of video
signals having a core portion and side portions
adjacent to said core portion and comprised of a
luminance signal and a chrominance signal, said
method comprising the steps of:
transmitting said luminance signal and said
chrominance signal during said core portion of said
video signal in each of said fields; and
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transmitting additional related signals during said
side portions of said video signal in each of said
fields.

2. The method according to claim 1; in which
said additional related signals are color signals.

3. The method according to claim 1 or 2, in
which said luminance signal is frequency-modu-
lated and said chrominance signal is converted to a
lower frequency band prior to said transmitting
thereof.

4. The method according to claim 2 or 3; in
which said color signals are color difference sig-
nals; and further comprising time-compressing said
color difference signals to be coextensive with said
side portions.

5. The method according to claim 4; in which
said color difference signals are R-Y and B-Y,
respectively.

6. The method according to claim 1; in which
said additional related signals are audio signals.

7. The method according to claim 6, in which
said audio signals are time-compressed digital
audio signals.

8. A method of recording video signals com-
prised of luminance and chrominance signals and
arranged in successive fields each having a core
portion and side portions adjacent to said core
portion, said method comprising the steps of:
frequency modulating (6) said luminance signal
during said core portion of each of said fields;
frequency converting (10) said chrominance signal
to a lower frequency band during said core portion
of each of said fields;
adding (7) together the frequency modulated lu-
minance signal and the frequency converted
chrominance signal to provide a combined signal;
recording (12, 13) said combined signal during said
core portion of each of said fields;
decoding (14) said chrominance signal to color
difference signals;
time-compressing (16) said color difference signals;
frequency modulating (8) the time-compressed col-
or difference signals; and
recording (12, 13) the frequency modulated, time-
compressed color difference signals during said
side portions of each of said fields.

9. A method of recording and reproducing vid-
eo signal comprised of luminance and chrominance
signals and arranged in successive fields each
having a core portion and side portions adjacent to
said core-portion, said method comprising the
steps of:
frequency modulating (6) said luminance signal
during said core portion of each of said fields,
frequency converting (10) said chrominance signal
to a lower frequency band during said core portion
of each of said fields, adding (7) together the
frequency modulated luminance signal and the fre-
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quency converted chrominance signal to provide a
combined signal, decoding (14) said chrominance
signal to color difference signals, time-compressing
(16) said color difference signals, frequency modu-
lating (6) the time-compressed color difference sig-
nals, and recording (12, 13) said combined signal
and the frequency modulated, time-compressed
color difference signals during said core-portion
and side portions, respectively; and

reproducing (12, 13) the recorded combined signal
and frequency modulated, time-compressed color
difference signals to provide a reproduced signal,
separating the frequency modulated luminance sig-
nal and the frequency converted chrominance sig-
nal from said combined signal in the reproduced
signal, demodulating (20) the separated frequency
modulated luminance signal and the frequency
modulated time-compressed color difference sig-
nals constituting said reproduced signal during the
side portions of each field, frequency reconverting
the separated frequency converted chrominance
signal, time-expanding (28, 29) the demodulated
time-compressed color difference signais, and en-
coding (30) the time-expanded color difference sig-
nals to reconstitute the chrominance signal.

10. Apparatus for transmiiting fields of video
signals having a core portion and side portions
adjacent o said core portion and comprised of a
luminance signal and a chrominance signal, said
apparatus comprising:

a luminance signal input terminal (1) for receiving
the luminance signal;

a chrominance signal input terminal (2) for receiv-
ing the chrominance signal;

frequency modulating means (6);

frequency converting means (10) for converting the
chrominance signal to a lower frequency band;
decoding means (14) connected to said chromin-
ance signal input terminal (2) for decoding said
chrominance signal to color difference signals;
time-compressing means (186) for time-compressing
said color difference signals;

first switching means (4) connected to said lu-
minanoe signal input terminal (1) and said time-
compressing means (16) for selectively supplying
said luminance signal and the output of said time-
compressing means (16) to said frequency modu-
lating means (6);

second switching means (9) for supplying said
chrominance signal from sald chrominance signal
input terminal (2) to said frequency converting
means (10); and 7
adding means (7) for adding the outputs of said
frequency modulating means (6) and said frequen-
cy converting means (10) so as to provide a trans-
mitted signal therefrom, said first and second
switching means (4, 9) being controlled so as 1o
select said luminance signal and said chrominance
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signal, respectively, during the core portion of each
field of said video signals and to select the output
of said time-compressing means (16) only during
the side portions of each field of said video signals.

11. Apparatus according to claim 10; further
comprising delay means (3, 8) for delaying said
luminance signal and said chrominance signal, said
delay means (3, 8) being connected between said
luminance signal input terminal (1) and said first
switching means (4), and between said chromin-
ance signal input terminal (2) and said second
switching means (9).

12. Apparatus according to claim 10 or 11,
further comprising pre-emphasis means (5) con-
nected between said first switching means (4) and
said frequency modulating means (6).

13. Apparatus according to any of claims 10 to
12; further comprising head means (12) connected
to an output of said adding means (7) for recording
said transmitted signal on a record medium (13).

14. Apparatus according to claim 13; in which
said head means (12) is also operative to repro-
duce said transmitied signal from said record me-
dium (13); and further comprising
low pass filter means (19) connected with an output
of said head means (12) for separating the fre-
quency converted chrominance signal from the re-
produced transmitted signal;
frequency reconverting means (25) for reconverting
the separated frequency converted chrominance
signal to an original frequency band;

a first chrominance signal output terminal (26) con-
nected with an output of said frequency reconvert-
ing means (25);

high pass filter means (18) for separating the fre-
quency modulated luminance signal from the re-
produced transmitted signal;

demodulating means (20) connected with said high
pass filter means (18) for demodulating the lu-
minance signal separated by the laiter from the
reproduced transmitted signal;

third switching means (17) for selectively supplying
said reproduced transmitted signal from said output
of the head means (12) to said high pass filter
means (18) and directly to said demodulating
means (20);

a luminance signal ouiput terminal (24);
time-expanding means (28, 29);

fourth switching means (22) for selectively sup-
plying the output of said demodulating means (20)
to said luminance signal output terminal (24) and
said time-expanding means (28, 29);

said third and fourth switching means (17, 22)
being controlled so that, during the core portion of
each field of the video signals, said third and fourth
switching means (17, 22) select said high pass
filter means (18) and said luminance signal output
terminal (24), respectively, and, during said side
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portions of each said field, said third and fourth
switching means (17, 22) select said demodulating
means (20) and said time-expanding means (28;
29);

a broad-band chrominance signal output terminal
(31); and

encoder means (30) connected between said time-
expanding means (28, 29) and said broad-band
chrominance signal output terminal (31) for encod-
ing time-expanded color difference signals received
during said side portions of each field and recon-
stituting the chrominance signal therefrom.
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